ABSTRACT Background: Obesity is related to many adverse health-related outcomes. Objective: We investigated whether changes in physical activity were related to less gain in either body weight or waist circumference (WC). Design: The association between prospectively assessed physical activity and either body weight or WC was examined in 4944 participants of the Doetinchem Study (men and women aged between 26 and 66 y at baseline). Information on physical activity (derived from a validated physical activity index), body weight, and WC, measured according to standardized procedures, was collected at baseline and at the 5-and 10-y follow-ups. Results: Random mixed-effects models showed that a single measurement of physical activity was not clearly related to change in body weight and WC over a 5-y period. However, analyses of repeated measures showed that compared with those who maintained their activity level, those who increased their physical activity over a 5-y period had less gain in WC (20.35 cm; 95% CI: 20.65, 20.05 cm) and possibly in body weight (2280 g; 95% CI: 2620, 5 g). Most importantly, these effects were sustained (although not significantly) in the consecutive 5 y for WC (20.56 cm; 95% CI: 2108, 0.04 cm) and for body weight (2590 g; 95% CI: 21005, 2130 g), which indicated that physical activity was truly a determinant of body size changes. Conclusions: An increase in physical activity was associated with a statistically significant lower gain in body weight and in WC, which was maintained during the following 5 y. These findings support the need for public health programs that promote physical activity.
INTRODUCTION
Obesity is related to many adverse health-related outcomes, such as diabetes, cardiovascular diseases, and several forms of cancer (1) (2) (3) . Therefore, the prevention of weight gain is an important public health goal. Prevention of weight gain might be achieved by changes in physical activity behavior, ie, an increase in physical activity level (4) . In a recent review, it was concluded that a single measure of physical activity had either no effect or a weak negative association with subsequent weight gain (5) . These absent or weak associations might be due to misclassification of the physical activity level because changes over time were not taken into account (6) . Indeed, the studies investigating changes in physical activity level showed that participants who became more active during follow-up gained less weight and those who decreased their physical activity level experienced greater weight gain (7) (8) (9) (10) (11) (12) (13) (14) . However, most of these studies used self-reported weight and included only 2 consecutive measures. The use of changes in physical activity from baseline to follow-up as the exposure and weight change in the same time period as the outcome renders the analyses cross-sectional (5) . Thus, to investigate the true predictive value of change in physical activity as a determinant, a third consecutive measurement of body weight is required.
In addition, prospective data examining the relation between change in physical activity level and change in waist circumference-a valid marker of central adiposity (15) -are sparse. Koh-Banerjee et al (13) showed that becoming more active was associated with less gain in waist circumference, whereas others did not confirm these findings (12, 16, 17) . Prevention of gain in waist circumference is of potential importance because abdominal obesity, independent of general obesity, appears to be directly related to total mortality (2) .
The purpose of the present study was to investigate the relation between change in physical activity and subsequent change in either body weight or waist circumference in the Doetinchem Cohort Study (18) . The Doetinchem cohort is a population-based cohort study in which participants were examined once every 5 y. In the present study we used 3 consecutive assessments of physical activity, body weight, and waist circumference.
SUBJECTS AND METHODS

Study population
In the present study, participants who participated in the first 4 examination rounds of the prospective Doetinchem Cohort Study (1987-1991, 1993-1997, 1998-2002, and 2003-2007) were included. All participants gave written consent, and the study was approved according to the guidelines of the Helsinki Declaration by the Medical Ethics Committee of the Netherlands Organization of Applied Scientific Research. Recruitment procedures and the study design of the Doetinchem Cohort Study were described extensively elsewhere (18) .
Since 1994, standardized questionnaires have been used (second year of the second examination round). Therefore, the measurements taken in the first year of the second examination round were excluded from the present analyses. From the first examination round, we only used body weight to model weight change preceding baseline. Thus, in the present study, the second examination round (1994) (1995) (1996) (1997) ) is referred to as baseline.
A total of 6118 men and women participated in the second examination round of the Doetinchem Cohort Study, of whom 5000 completed the questionnaire that was standardized in 1994 and underwent anthropometric measurements. Participants who were pregnant at any examination (n = 49) and participants with a body mass index (BMI; in kg/m 2 ) ,16 (n = 2) and an annual weight change of greater than 65 kg (n = 5) were excluded. After these exclusions, 4944 individuals remained in the current analyses. No associations were found between self-reported prevalent chronic illness (ie, diabetes mellitus, heart conditions, stroke, and/or cancer) and change in body weight, waist circumference, and physical activity over time (data not shown). Therefore, no participants were excluded from the present analyses on the basis of medical conditions.
Measurements of physical activity and anthropometric measurements were performed at baseline and at the 5-and 10-y follow-ups. Information on physical activity and anthropometric measures for 75.0% and 70.7% of the baseline participants was available at the 5-and 10-y follow-ups, respectively. The measurement scheme relevant to the present analyses is shown in Figure 1 .
Assessment of physical activity
Physical activity data were self-reported by using the standardized European Prospective Investigation into Cancer and Nutrition (EPIC) questionnaire (19) . Classification of physical activity was based on 3 questions referring to the past year. The first question asked about usual physical activity at work, classified as 4 categories: sedentary (including currently unemployed participants), standing (eg, hairdresser, shop assistant, and guard), physical work (eg, plumber, cleaner, and nurse), and heavy manual work (eg, dock worker, construction worker, and bricklayer).The 2 other questions asked about the amount of time (in h/wk) during winter and summer spent in cycling and other physical exercises (eg, keep fit, jogging, and swimming). The average time spent in recreational activity per day was estimated as the mean of the self-reported total hours per week during winter and summer divided by 7, and participants were assigned to 1 of 4 levels: 0, ,3.5, 3.5 to ,7 and 7 h/wk. Data on physical activity at work and leisure time were combined, and a physical activity index with 4 categories was created (1 = inactive, 2 = moderately inactive, 3 = moderately active, and 4 = very active) as previously described (20) . All other variables from the EPIC questionnaire (ie, walking, gardening, do-it yourself, housework, and climbing stairs) were not significantly correlated with objective measurements of physical activity and were consequently not used to compute the physical activity index (20) . This index was positively and significantly correlated with objective measures of the ratio of daytime energy expenditure to resting metabolic rate (20) . We recently reported that physical activity (using the present physical activity index) was clearly inversely associated with both BMI and waist in FIGURE 1. Measurement scheme and overview of current statistical analyses. Model 1: physical activity assessed at round 2 was associated with change in weight or waist circumference between rounds 2 and 3, and physical activity assessed at round 3 was associated with change in weight or waist circumference between rounds 3 and 4. These 2 sets were jointly analyzed by using random mixed-effects models (PROC MIXED; SAS Institute Inc, Cary, NC), which resulted in one summary estimate. Model 2: change in physical activity between rounds 2 and 3 was associated with change in weight or waist circumference between rounds 2 and 3, and change in physical activity between rounds 3 and 4 was associated with change in weight or waist circumference between rounds 3 and 4. These 2 sets were jointly analyzed by using random mixed-effects models (PROC MIXED), which resulted in one summary estimate. Model 3: change in physical activity between rounds 2 and 3 was associated with change in weight or waist circumference between rounds 3 and 4, analyzed by using non-repeated-measures regression (PROC GLM). EPIC, European Prospective Investigation into Cancer and Nutrition.
.400,000 participants of the EPIC study (21) . In addition, the index was previously shown to predict all-cause and cardiovascular mortality (22) , indicating face validity.
On the basis of the physical activity index at 2 subsequent examination rounds (ie, from baseline to the 5-y follow-up and from the 5-to the 10-y follow-up), 3 groups were defined to indicate change in the physical activity level over the 5-y period: participants who had not changed their physical activity level were classified as "no change," participants who had changed their physical activity level by one (ie, '30 extra minutes per day of cycling or a similar intense exercise) or more levels in the direction from inactive to more active were classified as "more active," and participants who had changed their physical activity index by one or more levels in the opposite direction were classified as "less active."
Body size measurements
Body weight and waist circumference were measured by trained staff at the municipal health center at baseline and at the 5-and 10-y follow-ups. Body weight was measured to the nearest 0.1 kg while the participants were wearing light indoor clothing with emptied pockets and without shoes. Waist circumference was measured to the nearest 0.5 cm, at the middle of the space between the lowest rib and the iliac crest, with participants in standing position and after breathing out gently.
Assessment of covariates
Data on lifestyle, sociodemographic characteristics, and diet were collected at all 3 examinations by means of self-administered questionnaires. Educational level was assessed as the highest level reached at baseline and was classified into 3 categories: low (intermediate secondary school or less), moderate (intermediate vocational or higher secondary education), and high (higher vocational education or university). Smoking status was defined as never, current, and former smoking. Diet was assessed by using the Dutch version of the EPIC food-frequency questionnaire, a validated semiquantitative food-frequency questionnaire, which was designed to assess the habitual consumption of 178 food items during the previous year (23, 24) . Total energy intake (kcal/d) was quantified for each individual by using an extended version of the 1996 computerized Dutch foodcomposition table (25) . The information on alcohol consumption was summarized in a 6-level variable for women (0, 1-6, 7-18, 19-30, 31-60, and .60 g ethanol/d) and a 7-level variable for men (0, 6, 7-18, 19-30, 31-60, 61-96, and .96 g ethanol/d).
On the basis of the data assessed at 2 subsequent examination rounds (ie, from baseline to the 5-y follow-up and from the 5-to the 10-y follow-up), changes in total energy intake and alcohol consumption over time were calculated. For smoking status during follow-up, a new variable was constructed classifying persistent nonsmokers, persistent smokers, quitters, and starters.
Data analyses
All analyses were carried out by using SAS version 9.1 (SAS Institute Inc, Cary, NC). Data were analyzed for the total cohort and by sex. Although the interaction terms were not significant (P . 0.05), we also present the results stratified by sex for reasons of comparability with studies that only included men or women. Baseline characteristics of the participants and body size measures at follow-up were summarized by using means and SDs for continuous variables and frequencies and percentages for categorical variables. Three different statistical models with increasing explanatory power were used to examine the association between physical activity level and change in body size ( Figure 1 ).
Model 1: relating a single measurement of physical activity to subsequent changes in body weight Repeated-measures regression (PROC MIXED; SAS), taking the correlation of within-subject repeated observations into account, was performed to assess the association between the baseline physical activity index and body size [ie, either body weight (kg) or waist circumference (cm)] at the 5-y follow-up and between physical activity level at the 5-y-follow-up and body size at the 10-y follow-up, simultaneously. Models were adjusted for body weight or waist circumference at the preceding time point (dependent on the outcome), for prior weight change (ie, measured 5 y before baseline), and for age, age squared, smoking status, alcohol consumption, and total energy intake at the preceding time point and education at baseline. Note that the actual outcome variable in this model was body size (ie, body weight and waist circumference) at the 5-or 10-y follow-up, but, after adjustment for body size at the preceding time point, this was comparable with modeling change in body size during the 5-and 10-y follow-up as the outcome that leads to similar results.
Model 2: relating changes in physical activity level to concurrent changes in body size
Repeated-measures regression (PROC MIXED; SAS) was used to investigate the relation between change in physical activity level (from baseline to the 5-y follow-up and from the 5-to the 10-y follow-up) and body size changes in the same time intervals. In addition to the confounders used in model 1, model 2 was also adjusted for changes of lifestyle factors (ie, smoking status, alcohol intake, and total energy intake) in the same followup period. This allowed for the effect of change in physical activity level to be separated from other lifestyle changes.
Model 3: relating changes in physical activity level to changes in body size in the subsequent 5 y
To examine whether change in physical activity level from baseline to the 5-y follow-up predicts body size changes from the 5-to 10-y follow-up periods, non-repeated-measures regression (PROC GLM; SAS) was used adjusted for baseline anthropometric measures, prior weight change, age, age squared, education, smoking status, alcohol consumption, and total energy intake and for changes in smoking status, alcohol intake, and total energy intake from baseline to the 5-y follow-up.
All models with waist circumference as outcome were further adjusted for changes in BMI to allow for estimation of the relation between physical activity level and body fat distribution independently of changes in general obesity.
We examined the potential interaction between physical activity and baseline BMI and age (,40, 40-50, 51-60, and .60 y) by entering the product term in the model and by stratification, but we observed no effect modification of practical effect (data not shown). 
RESULTS
Characteristics of participants
The descriptive characteristics of the participants stratified by sex and level of physical activity at baseline are shown in Table 1 . Almost 50% of the men and women reported to be physically active. Active participants appeared to be younger, be higher educated, and have a higher energy intake and were less often smokers. Mean body weight and waist circumference in men and mean waist circumference in women was lower in the more active participants.
Body weight and physical activity levels at each of the 3 assessment visits are shown in Table 2 . Over the 10-y period, men who attended all 3 visits experienced an overall mean (6SD) increase of 3.1 6 5.5 kg and of 4.7 6 6.0 cm in body weight and waist circumference, respectively. In women, the increase in body weight was 3.1 6 5.9 kg, whereas waist circumference increased to 4.8 6 7.7 cm. From baseline to the 5-y follow-up, the body weight and waist circumference of 32.5% and 19.9% of all participants increased by .5%. From the 5-to 10-y follow-up, an increase in body weight and waist circumference .5% was measured in 36.9% and 29.8% of participants, respectively. More than half of the participants did not report a change in physical activity level during the 10-y follow-up period.
On average, all participants experienced weight and waist circumference gains independent of their changes in physical activity levels ( Table 3) . With the exception of women from the 5-to 10-y follow-up, men and women who increased their physical activity level during follow-up experienced the lowest gain in weight and waist circumference, and participants who became less active had the largest gain in body weight and waist circumference.
Relation between change in physical activity and change in body size
During a 10-y follow-up period, the results suggested an inverse relation between physical activity level and subsequent 5-y weight change in both men and women (Table 4, model 1) . However, the effects were not statistically different.
Participants who became less active over a 5-y time period gained significantly more body weight in the same time period The study sample consisted of 4944, 3722, and 3497 participants at baseline and at the 5-y and 10-y follow-ups, respectively.
2 Significant time trend within both sexes (P , 0.0001) by repeatedmeasures ANOVA for continuous variables, and chi-square tests for categorical variables.
3 Significant difference between men and women (P 0.01) at each time point by Student's t tests for continuous variables and chi-square tests for categorical variables. 4 Mean 6 SD (all such values). 5 Change from baseline to 5-y follow-up. 6 Change from 5-y follow-up to 10-y follow-up. 1 All values are means 6 SDs; n in parentheses. 2 P for trend by ANOVA. 3 Significant difference between men and women (P = 0.001) by Student's t tests; all other comparisons were not statistically significant (P . 0.05).
than did those who maintained their PA level (Table 4 , model 2). Less active men gained 740 g (95% CI: 350, 1140 g) and less active women gained 370 g (95% CI: 25, 790 g) more weight. Opposite effects in participants who increased their physical activity level over time were less pronounced and not significant at the 0.05 level (2280 g; 95% CI: 2620, 5 g; P = 0.10). The effects in men and women were comparable.
Model 3 estimated the relation between change in physical activity level from baseline to 5-y follow-up and body weight changes from the 5-to 10-y follow-ups. Decreasing physical activity levels from baseline to the 5-y follow-up did not predict body weight change in the consecutive 5 y in either men and women. However, in contrast with those who maintained their level of physical activity, participants who became more active over the 5-y period experienced less weight gain in the following 5 y (2590 g; 95% CI: 21050, 2130 g). Stratified analysis showed that the effect was only significant in women, ie, 2830 g (95% CI: 21500, 2160 g) and 2310 g (95% CI: 2940, 310 g) for women and men, respectively.
Compared with inactive participants, the participants who reported to be moderately inactive, moderately active, or active experienced less gain in waist circumference in the subsequent 5 y, although the relation was statistically significant in the moderately inactive participants only (Table 5 , model 1a). No statistically significant differences were observed in change in waist circumference between more active and inactive men. In women, the association was only statistically significant in moderately active women, who gained 21.65 cm (95% CI: 23.13, 20.17 cm) less in waist circumference than did inactive women. Adjustment for the simultaneous change in BMI substantially attenuated the effects on change in waist circumference in women, whereas the effects in men became stronger and statistically significant (Table 5 , model 1b).
In the same 5-y time period, the waist circumference of participants who became less active increased significantly more, whereas it increased significantly less in participants who increased their physical activity levels than in those who did not change their physical activity level (Table 5 , model 2a). This association between change in physical activity and change in waist circumference was significant in men only. For those who became less active, the association essentially disappeared after adjustment for change in BMI. In men who became more active, the association attenuated but was still statistically significant after adjustment for change in BMI. (Table 5 , model 2b).
Changes in physical activity levels from baseline to the 5-y follow-up had no effect on change in waist circumference from the 5-to the 10-y follow-up (Table 5 , model 3a). Only after adjustment for change in BMI becoming more active was statistically significantly related to less gain in waist circumference in the successive 5 y in the total population (20.56 cm; 95% CI: 21.08, 20.04 cm) (Table 5 , model 3 b).
DISCUSSION
In this prospective observational study, a single measurement of physical activity did not predict successive body weight change. There were indications that a single measurement of 1 Association between baseline PA index and body weight changes from baseline to the 5-y follow-up and between PA level at the 5-y follow-up and body weight change from the 5-to the 10-y follow-up: longitudinal mixed model with random intercept adjusted for initial body weight, prior weight change, age, age squared, education, smoking status, alcohol consumption, and total energy intake.
2 Relation between change in PA level (from baseline to the 5-y follow-up and from the 5-to the 10-y follow-up) and body weight changes in the same time intervals: longitudinal mixed model with random intercept adjusted for initial body weight, prior weight change, age, age squared, education, smoking status, alcohol consumption, total energy intake, and changes in other lifestyle factors (ie, smoking status, alcohol intake, and total energy intake).
3 Relation between change in PA level from baseline to the 5-y follow-up and body weight changes from the 5-to the 10-y follow-up: non-repeatedmeasures regression adjusted for initial body weight, prior weight change, age, age squared, education, smoking status, alcohol consumption, total energy intake, and changes in smoking status, alcohol intake, and total energy intake from baseline to the 5-y follow-up. physical activity predicts future waist circumference change. However, these results were too diverse to draw a definitive conclusion. When modeling changes occurring in the same time period, becoming less active over time was related to a larger gain in body weight and possibly in waist circumference than was maintenance of activity level. The opposite effect was observed for increasing physical activity levels. Most importantly, the effect of increasing physical activity levels over a 5-y period also predicted less gain in body weight and waist circumference during the following 5 y. Decreasing physical activity levels had no effect on subsequent 5-y body size change.
The major strength of the present study was its prospective design, with 3 standardized consecutive measurement rounds providing the opportunity to investigate whether physical activity is a true determinant of body size change. Other strengths were the long-term 10-y follow-up, repeated information on not only body weight but also on waist circumference, both measured by experienced personnel, extensive assessment of confounders at all 3 assessment rounds, and information on body weight before study entry, which allowed adjustment for weight change history.
A limitation of our study was that physical activity as well as several covariates were self-reported, which may have resulted in 1 Association between the baseline PA index and change in waist circumference from baseline to the 5-y follow-up and between the PA level at the 5-y follow-up and change in waist circumference from the 5-to the 10-y follow-up: longitudinal mixed model with random intercept adjusted for initial waist circumference, prior weight change, age, age squared, education, smoking status, alcohol consumption, and total energy intake.
2 Adjusted as for model 1a plus BMI change.
3 Relation between change in PA level (from baseline to the 5-y follow-up and from the 5-to the 10-y follow-up) and change in waist circumference in the same time intervals: longitudinal mixed model with random intercept adjusted for initial waist circumference, prior weight change, age, age squared, education, smoking status, alcohol consumption, total energy intake, and changes in other lifestyle factors (ie, smoking status, alcohol intake, and total energy intake).
4 Adjusted as for model 2a plus BMI change.
5 Relation between change in PA level from baseline to the 5-y follow-up and waist circumference changes from the 5-to the 10-y follow-up: nonrepeated-measures regression adjusted for initial waist circumference, prior weight change, age, age squared, education, smoking status, alcohol consumption, total energy intake, and changes in smoking status, alcohol intake, and total energy intake from baseline to 5-y follow-up.
6 Adjusted as for model 3a plus BMI change.
residual confounding. Although we used a validated questionnaire to assess physical activity (20) , which is a complex construct, the self-report might still be imprecise. A less precise measurement of the determinant compared with the outcome (ie, measured body size in the current study) leads to an attenuation of the effects (26); therefore, the present effects might be underestimated. Furthermore, the measurements were taken 5 y apart, and we do not know when during this interval physical activity level changed and how long this change was maintained. We also did not assess societal changes that could affect physical activity and dietary habits. This may have attenuated the reported relations. Moreover, we pragmatically defined change in physical activity, allowing for the example that moving from being inactive to moderately inactive is the same as moving from being moderately active to active. Because of the low numbers of participants, mainly in the inactive group, we were not able to investigate the influence of baseline physical activity level. Larger studies should investigate differential effects of moving from being inactive to somewhat active and from being active to very active as well as remaining active compared with remaining inactive. Finally, during the long follow-up period, '30% of the participants dropped out, which may have introduced selection bias in the results. Participants who dropped out were on average older, were less educated, were less active, were more often smokers, and had a higher BMI and waist circumference (data not shown). This profile is comparable with the profile of participants with a chronic disease at baseline who remained in the study. However, as is also suggested by others (16), exclusion of diseased participants had no notable influence on the direction of our associations between physical activity and body size change (data not shown). Moreover, models 1 and 2 accounted for the missing data based on the observed data. Restriction of the population to those with complete data at all 3 assessment rounds led to similar results. We might therefore assume that selection bias due to nonresponse had no major influence on the results.
Body weight
Most studies conducted thus far investigated either the effect of a single measurement of physical activity on subsequent weight change (ie, model 1 in the present analyses) or the effect of change in physical activity level on simultaneous change in body weight (ie, our model 2). Recently, all epidemiologic evidence was reviewed, and the authors concluded that baseline physical activity was, in general, not associated with subsequent weight gain, whereas change in physical activity was related to concurrent weight change (5) . Nevertheless, the latter is still a crosssectional analysis; consequently, reverse causality cannot be excluded, ie, those gaining weight become less active. Our results agree with these conclusions. However, we extend the existing literature by also modeling the effect of change in physical activity on subsequent body weight change. We found that increasing physical activity from baseline to the 5-y follow-up led to less concurrent weight gain and, most importantly, this effect was sustained in the consecutive 5 y (ie, 5-to 10-y follow-up period), which indicated that physical activity is truly a determinant of body weight changes. To our knowledge, no other study has investigated the effect of preceding changes in physical activity on subsequent weight gain. Schmitz et al (11) used a design similar to ours. In a US cohort of 2770 young adults aged 18-30 y at baseline in whom the authors defined weight change from years 2 to 7 as the outcome, an increase in physical activity during years 2-3 of follow-up attenuated weight gain, which was maintained through 5 y of follow-up.
Waist circumference
To date, only a few studies have investigated the effect of change in physical activity level on simultaneous changes in waist circumference, and no previous study has investigated the effect on consecutive change in waist circumference. Comparable with our results, an increase in vigorous physical activity over a 9-y follow-up associated with a 0.91-cm decrease in waist circumference was shown by Koh-Banerjee et al (13) , which remained significant after adjustment for concurrent BMI change in 16,587 US men. The latter indicated that the effect was independent of changes in general obesity. In a multiethnic US cohort of midlife women, Sternfeld et al (12) reported that a 1-unit increase in sports and exercise was related with a nonsignificant 0.10-cm decrease in waist circumference. Similarly, we found a nonsignificant effect in women, ie, women who became more active gained 0.53 cm less in waist circumference.
In contrast with a clear effect on body weight, the relation between increasing physical activity level and subsequent waist circumference change was only of borderline significance after adjustment for concurrent BMI change. This might suggest that, in the long term, an increase in physical activity might have a larger effect on body weight than on waist circumference. However, more large studies are needed to confirm this finding.
Our aim was to predict change in body size by preceding change in physical activity (model 3). Therefore, we did not take change in physical activity from the 5-to the 10-y follow-up into account. However, when we redefined "being more active" as reporting an increase in physical activity level from baseline to the 5-y follow-up in combination with either a further increase or maintenance from the 5-to 10-y follow-up, the relation with weight change from the 5-to 10-y follow-up became stronger and significant for the total population as well as for men and women separately. Also, the association between "being more active" and subsequent waist circumference change (either unadjusted or adjusted for BMI change) strengthened and was significant for the total population and men and borderline significant for women. The relation between "being less active" (ie, physical activity level decreased in the first 5 y and further decreased or was unchanged in the second 5 y) and subsequent change in body size remained nonsignificant.
In conclusion, a single measurement of physical activity was not clearly related to the change in body size, whereas a decrease in physical activity level was related to a simultaneous increase in body weight and waist circumference. Compared with no change, an increase in physical activity attenuated a concurrent gain in body size that was also maintained during the following 5 y. From a public health point of view, the strongest finding of the present study was that an increase in physical activity level by 30 extra minutes per day of cycling or a similar exercise seems to contribute most to an attenuation of gain in body weight and waist circumference in adult men and women. 'This underscores the critical role of promoting physical activity in weight-maintenance programs.
